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Table 2. Soil test results
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1-Chlorophyll Fluorescence
3- Maximal Fluorescence

2- Base Fluorescence
4- Variable Fluorescence


http://dx.doi.org/10.29252/jcb.11.31.92
http://jcb.sanru.ac.ir/article-1-911-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.29252/jcb.11.31.92 ]

¥ Lo o bl bl 5 Sl Slis 01 K 5 il 2ol i

bows) 4 b Giagh (ol 2 in 290 sacss;
o3gr B> [y 7V (oylel Jless] o 13yl me jlons cglis
P &S el ol 5l Sl (a5 5 b e e @glds .ol
3 oimleil opl o edlil yge i il golaw
Sglize 4 b b i 51 (S Bl 7Y (o)lel Jlass] ans
5 o 0 gl blite B o Galite (Cuwl edg
oS il gglaw 0 calise slacwig) & dad o oyl
Goled Sy O s leire Chs ESXcade)
ob &S 123 o L yol Cpl bl 0 derge (55 sixe
osals alde (sdgy b LS iz golw 0 ey
Calodgs 9390 Folis Ll le 3 5)le  cilassly

ul o Slgime 1 odal Cawd 4y (sl )ldges awyp b
ol g (i Gliee Gili8l b oaS Wb salie Sy
Cano opl yReds ials fcwl aBl el Sy el
4 Capmd 8 () (o5 )5 TY0 LIS 3 ega
Glgime Laas b () JS3) w odmlie (ely; caud s 7V e
I Sgple clacdls dacdl g b ol » O s
ashl S b )85l Slas plo g (gjeml pulads 5,k
RWC L slcwg) a8 b sl alibss (aY) sl e
oiblS Lolwl (YY) Gyl Sis a4 (g iy Cwglio gL
‘j ;,:...9)]0 4 c\lM.{ls L;:La” By d;).\o }I’w ol ‘_5‘9;'9@
I ol o8y el gpSole 9 SB Ol o g
&S Culodal (o> (glaalllas zuls )0 (VO) Ml o iy,
g o byl o 1y i RWC  (Siid o Jooxis pl6))
ol YL (Sted 4 axgi Lo dioh Ll iS5 pas
RWC caw & i (gpSami e Sl b caw
Mol ol y o ol 0 Sles glib (Sid 4 Jooxio
2 Bl e )3 45 03,8 ()5S e (YY) 29, ) &
Oolas Sy Ol s (glgizme Yo 3l gay calisee ol e
pByl jo can ol e esmen 9 3yl derg (gl gime
{0) Moo ol i (Sid i s el
OS5 & gyt Jozd )b 6 3YLRWC & Slacwiss;
Sigdgsd Che ol Ol crlply g Aty (Suis
S Ghalps  cus Glp bowss o Jbd cea
(¥Y) 2 Sonlatwl das &) (Suis 15 Col (Sew

(V)

%RWC = [(Wp— Wy) / (W, — Wg)] x 100
er 5 wgigd (hoy (S el pSeilul
(YY) 05,5 edlael ¥ odayly 5 o) awslre (gl 5 (VA35)
colia ECy g adsl (SO Sl colan ECy alayly oyl po oS
A3 o i |y aeil S5 sl
%ELI= (EC,/EC;)x100 (V) daly
O9dle olKwd buwg 55 ks y» le)g Sy sl Lot
8,8 Cyao OS1327D Jas OMEGA 8 yi joyd
DY celo g (il el 51w Cds opl (6505100l
3y90 STy 5l Ceound dws &S Cjgo (pdy g b ploo] VY
& Lta‘_’j u,‘i»L,o D™ d);o)'l.ﬁl L&:oi sbed g ol S
Jdg IS e 038 s Hlai 3590 sles Sy sled lgie
Jde wwd st fuds IS olSiwd I edlawl L (SPAD) Sy
GxSoilsl i Jel 1w Minolta SPAD-502
s o slaSy u,me dw jl &S Cyao pd S
I g 38 e ol ke 5 Sl (el 5 bawg duu)
sgbaied; )5 ool s 3590 sl (sl ol (1S
calo oy I g Sy Jdg)ls uiloygls ()
2 bg,Seilul eled .3,5 eolawwl Hansatech <y
8lje) Sl aoley Blis 4 jelaioa VW Y. clels
$9) ¥ oK uoya}ba dl.mo)zf L\.\)‘ JEl L.AB)JJJ O g0
9 S Sy BS 3 plaieds 5 1S caal nS
Wy MolS” o] a0y jriwgid ()9 STy (3,5 Bgie
Bd uate olSiwd 4y oS 4y Ve cudlS | o b
W0,5 ol olBiwd jo dlael w5 A L oS aou g
15 pbol SAS 9.2 jl58le 5 b alols (claosly (bl s
5 Chpd Gy (¥ il ab p ke awlie
5 03l EXCEl daliyy 5l s jlages pus)y jolaiods picron

o g i
(¥ Jgis) ol olis wibyly 4550 5l sl cnts ol
o 2 BSsl ple ) (pwyp 3)90 Clio (eles > oS
dacas) ) Jy cudls dg2g lbgne OoliS Jingh
Ggldl G5 3 gy Jlite Sl g i cilise golaw
Goley ladd > @ole @ b odnlie b me Hlaw
Lol 5 Lo <8 ol o) J) ol BSob 5l sine
S 305 ol 0351 31355 32 (slio (B, oinlejl
LSS Jils & cal ol 51 (S lacuwsgs ;o )b gxe


http://dx.doi.org/10.29252/jcb.11.31.92
http://jcb.sanru.ac.ir/article-1-911-fa.html

WA 5l /Y o)l [omaily Jlo [ely5 ool oMol asliingls

0

Tow co9 g o

5955 3> (bl )90 Slao uibylg 4555 - Jgao

Table 3. Analysis of variance of traits evaluated in bean genotypes under different levels of drought stress.

Ms
s i Mv& Rwe Eli SPAD cTD Fm Fv Fo Fv/Fm
Sl ¥ Yios DI -VY -IM JIAY FFA Yev/SY WO/ ofere oA
% BB/ RS VAR/Y sa Yy Y154 vars YOV FYr VFAR/BF** RTINS
i ¥ WARRYSE VL EA AR FYVAVR O ORYVERR \00. AR FYYAYY DY FASOARY RN
YV DY Qv/pyrx YA /oA DAYV RCLALES FAYY/yarx VYo ofe e YYEY YR
s Va8 Sive Va4 -IAD OYYVAD YAIVA VoSV AVI-¥ o[+ YYAY
CV% Yivy YIAD YIvY ¥ira ") o ¥ I5%

** Very significant at 1% probability level
Fm: maximal fluorescence, Fv: variable fluorescence, FO: base fluorescence

[3oys o (s)lol Jlozn! gaws )3 Iy ime LS % ]

[ £0-T0-9202 uo JrrJeniues gol wouy pspeojumo( ] [26'1€TT 00l/2SZ62 0T [10A ]


http://dx.doi.org/10.29252/jcb.11.31.92
http://jcb.sanru.ac.ir/article-1-911-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-03 ]

[ DOI: 10.29252/jcb.11.31.92 ]

(%) @ g A0 Cui (g) gina

v Lo o bl bl 5 Sl Slis 01 K 5 il 2ol i

P

(%)dﬁgiww}d\ﬂ;a
(8]
o

:-: .

Tylor KS-10012 1164 COS16 D81083

@ 100%
75%
350%

KS-31138 Khomein AND-1007 KS-31112 KS-31167 025%

“9) CJQLQ».A d9)> (ch‘)) g«})-lo ZYQ 9 Q’Z‘VQZ ‘\”Z) u».».o alises C9]a.~; 2 L&wg,‘.:.sy) Lf'l"” 20 LS)A ui Lf"‘“" L5|93.>u: ) JS\«A

Llods ()“*” X\ JLo.’bl @aw 3 L;y 09")1 ua)Lw‘ » )Ibgo.;
Figure 1. The relative water content of leaves in all genotypes at different levels of stress (100%, 75%, 50% and 25%
Field capacity). Different characters are plotted based on the Tukey’s test at 1% probability
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Figure 2. Electrolyte leakage content in all genotypes at different levels of stress (100%, 75%, 50% and 25% Field
Capacity). Different letters on the chart were determined based on Tukey's test at 1% probability level.
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Figure 3. The amount of leaf vegetation in the leaves of all genotypes in stress levels (100%, 75%, 50% and 25% of
ield Capacity). Different characters on the chart were determined based on Tukey's test at 1% probability level.
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Figure 4. Characteristic of leaf temperature in all genotypes at different levels of stress (100%, 75%, 50% and 25%
Field Capacity) Different characters on the chart were determined based on Tukey's test at 1% probability level.
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Figure 5. Fm values in all genotypes at different levels of stress (100%, 75%, 50% and 25% Field CaPacity).
Different characters on the chart were determined based on Tukey's test at 1% probability level.
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Figure 6. Fv values in all genotypes at different levels of stress (100%, 75%, 50% and 25% Field Ca?acity). Different
characters on the chart were determined based on Tukey's test at 1% probability level.
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Table 4. Correlation coefficients of the evaluated traits in this research at irrigation level of 100% Field Capacity
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Table 5. Correlation coefficients of the evaluated traits in this research at irrigation level of 25% Field Capacity
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Abstract
Due to the fact that drought is known as one of the most important factors limiting the
glq_rovvth and production of crops, identification of tolerant drought stress genotypes is essential.
he present study was conducted to evaluate the tolerance of bean genotypes and the effects of
different levels of drought stress on some of their physiological traits and their chlorophyll
fluorescence to different levels of drou?ht stress. This study was carried out in a factorial
experiment using randomized complete block design with drought stress (100%, 75%, 50% and
25% field capacity) in a research c?reenhouse in university of Tehran. Accordin% to the results,
applying severe stress caused a decrease in the relative water content of the leaves, but the
content of the electrolyte leakage and the leaf temperature of the samples were increased. On the
other hand, leaves vegetation, Fm, Fv, Fv/Fm increased with gentle stress compared to control
(75% capacity), but severe stresses showed a significant decrease in these traits. Also, FO
increased in severe stresses. The highest leaf vegetation, Fv/Fm, Fm and Fv, as well as the
lowest leaf temFerature and electrolyte leakage content were related to COS-16 and D81083
genotypes at all levels of stress, respectively. Accordinglty, COS-16 and D81083 %enotypes
were recognized as tolerant and semi-tolerant genotypes for drought stress. Also, the results
showed that drought stress had a negative effect on bean genotypes, but the magnitude of these
damages was different due to differences in genotypes.

Keywords: IElefctrolyte leakage, Leaf vegetation, Leaf temperature, Relative water content of
ea
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